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ABSTRACT 

Th^ purpose of this s^udy was to ^Kaniine the 
!r#latlonships of childri^'s perforfflanct cii the Tcrrancs Twists of 
CEMtiVi Thiaking (TTCT) and on ssl^ctid Fiagetian tasks of 
consarwtian, Stad y subjects, 133 klndsrgatten itia first grade 
multi-racial boy^ and girls, ad mi jistf ted the TTCT'-figur al Form 

A and salscted piaq*tian taiks at consarvaticn of number^ of 
also ontinUQUs quantity, of mass and of tiie meastireif ent* Two 
assainptions tftre tinted: (1) that cha rac tt ti sti c s of creative 
thinkingt such as flexibility of thouqht and resistance to pr^mattire 
closure /in particular, also und^rly ability to cayisirve, and <2) 
that those children who attained an abcve aterag^ creativity index or 
th9 TTCT woulcl be ^arly conser^ws, ^ralysis of variance yielded 
significant correlations at tli^ ,001 level that Inaicated that 
conservers i/ett more resistant to priffatutt clostir# and their 
thinkiiiq was inore flexible thari non^conser v^rs. A giultiplf regreision 
of the creativity variafcles tlat were iignlflcant as a result of 
canonical cor r ela"^. ion was don^ %o identify those useful in predicting 
readlntis for eon versat ion. plaget»s nc*:ion of reversibility of 
thought is brough^ into question* Ccnservaticn is interpreted as 
reconciling sifnultan^ous opposit^s or "Januslan thcught^' taken froffl 
th^ creativity li^iratur^* (Author/Mp) 
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*^ The purpose of thJs invwcigatlon was to analyze rela tlonshlpa of 

chlldran's perfotmance oti ch^ Tovrance Trsc-^ of Creatd\fe Thinking (TTCT) and 

f*^ en saleetad Plagetian taaKs of canservatlon, Tvjo aasurnptionB wert cestad* 

UJ 

First p that charactartstlc s of creative thlnHtng such as flsHlbillty of 

thought and risiacance to pternsture closure, In par ulcuL-ir* also undarly ^ 

ability to conservst Sfecpndi that thosa children who attained an above 

averagt creaclvity IndeK on the TTCT ^ouid bu ea^ly conservers, 

Ralsman and Torratice acifiiinlscered the TTCT - l-lguraL Form A and selected 
Plagetian tasks of conservat ipM of nuinber^ of dLsconClnijnuH quanCityi of maSSi 
and of time mcasurenieji t to 133 ktncjHt" jar lcmi nnd first gradp muli Israel al boys 
and girls ranging In au^u from S yearR j 5 montlis to fl yearsj 1 montht Consar'* 
* vatlpn depends upon a f:hild'^ Ability to maintain an Invarinnt under various 

€i{^ transfornintions . 'I hnt f*.^ t.n he aware that c|ii/iritlty renialnH thu ^amo even 



though trans ff>rn>atjnnH o( spatial arrnngemonl or shape occur* In order to 



o conserve a child must: hci able to consider more than one aspecc of a ^situation 
0^ ^ time* For exafnj;K', nyhu niust nf^cice that tho cardina] number pcoptrty 



of a aeC rt;mains tha n^mu te^ardlt^B^ nf how the" objt^cts ihat coniprisii the 
set ard mc^/ed about in HpnQa^ nr that .i ball of clay ^^111 (ontain ch^? same 
' ' anitfunt of clay actoss certain cransf orinaclona such as rolling the bail out 
InCo an elongated ahapu, rlactantiig ic into n pnncakei or bveaking the ball 
of clay Ifico Individual stnallftr ball a of clny. A more dlft'tcu!li: tas!< deals 
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with conaervatlon of time where the 'nv.i riant le i duration of tlnis and cht 
tranafemationi mrm changes In speed nnd distance (Reisman, 1978), Thus the 
ahild muat reconcile slmultantPUB opv^^Hiteg, Tlie Plagetian coflsirvaelon 
tasks, adiDlnls Cared ara on the eKaminer's record form shown in Figure 1, 

I (Insert Figure 1 here) 
The flgural Battery of the Torranue TestH of Creative Thiiiklng CQmpritii 
thrta activities; Picture Conscrucclon whcsrc the eKamlnee rti directed to make 
a pletisra by adding to a jelly bean or tmt drop^ shape whltHi narvas as Chs 
itimulus object* Flgir^e Completion constauinp of ten incomplete figurea vhloh 
the eicainlnee must use to form a plcturus and th^ Hopeatfid Parallel Linee 
Activity where the direction is to see how many ohiects or pictuTee the teatge 
can make in ten minute.^* The Torrance Tests of Creative Thinkliig focus on 
divergent thinking expressed In several constructs underlying crei^tive thinking 
nLilItiuH* Fluency of thought 1h aasesBed hy counting the number of different 
ralevant reapQUsea to Activities cwd and chree. Originality acotes depsnd upon 
the untqueness of responfla, with^ focus on the scntlstical infrequency -and 
unusualn^si o( the response* El jb^o rg g^l o n Is duftned us tho aiuoiint of embelllRh* 
flient of a picture In uompnrlBon to re.HponsL^s of the npproprlata norm i^roupt 
Two assumptloni underlie elaboration* First, the primary raapaiiae tn the 
itlniulua is a singls meaningful response and second , that "Itnagination and 
axposltlDn of detail ii a funcclon of creative ability" (Torrance and Ball, 
1978, p* 9)* Heslstan cfe to qu ick clorurq Is scored by ob^crvinK vrhether or 
not the eKaniJnee immedlatcily clo.^as Incorfiplete figures by "strnight or curved 
lines, cuttlnf^ off chances of mnrci pouKirful* original imnRus" (Torraijce and 
Ball, 1978i p. 10). A bstract TlClen in a Manure of one-s .ibilicy to synthesize 
and to abstract beyond thfj ptctMrcj rGpri^^CinCaclDn of an Idea* 
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Task III; Quest ion 
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Is thcJA^ till- sMiiKi nnKiUir ul' ■iiiy in the hni[ as in th*^ Qthef 
^hapc^ of L J ay? 




P<«uf-« 1. Cenfitrvaticn Tasks Administered to Grades Kiridergaiften and On« 



TMfc IV; Question 
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Is theto tho SftiTie it of clay in the ball as 
of cuy tijat viere mac from the ball? 
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Task Vj QijestiOT - Do both cars stop «t tlic snmu tittiGl 
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.pi't/il/ S.'iiu^ nnii: 



Lui't Hand 



Of the 
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total group, 7.5 percent .^ere cunservers (C) defined as having 



gotten ail 'Ive of the conservation i isks correct, and fnurteen parcent Ntar-^ 
Conservers \^q) with four out of flvi conservation tasks correct* Ovarall 

sf Bcorei on the TTCT for Conservers, Near^Conservari* and Nen* 
Cdnearvtrg '(Non-'G) usl^g analysis of vnrlancc showed several slgnlfieanc 



comparlpnna 



dlfferstices at the lOOl level for ReslHtanco to Prematurt- (Jlosura, Articulate'^ 
neaa in Tailing a Story, Movement and Action, SyntheslSj Unusual Vlgual^Per*- 
specdlve. Internal Visualization, RlchnefsH of Imageryj ColorfulneBs of Iinagaryi 
Originality, and at the ,003 L^veL for FlcHibllity, using standard seorlng 
for Che latter two Indlct-B, Table 1 prcHcnLs cpcfflctentB of correlation for 
Cha Conaarvatlon Scores run with each of chii Crentlvity \^ariab]Qa* 

(Insert Tabie 1 hur^) 

The Duncan Multiple Kangu Test wa^i appllc^d and this analyBls ihowed no 
dlf f erenciatlon between C and NC; C only dlfferod from Non-C for Abstfact 
Titles; both C and KG diffurud from Nnn-C for Blaboratlon, Reslstjnce to 
Prematurs Closure, and for cotnl CrciitlvJcy IndeK* The Kruakal-WolUs Ona-Way 
Analysis of Variance was applied to the checklist of Creative HtrengCha data 
and the following results were ohiainCHh UnuHual Visual Perspective, tntarnal 
Visual Ferspective, and RichneBs of Tmngery dif fyrcntiattd the C and NC from 
thg Non-'C and filso C from NC* At tlcijlatcnGSK In Telling a Story, Movement, 
SynthfeelN fComhinlng (lirrluH in Arjcivity Two), nnd ColorfuJness of Imagary 
dlf f€f en tiated C and NC from Non^-H. pHpresslon of Emoclons and FefillngSi and 
Humor dlf ferent latcid C dnd Non-C only, KKpruns i vuiiess of TUlcs and Quleknesa 
of Wafmup did not dlf fc^rcmtiatu any of the* grtMips. The renults showed that 
Coniervers and hfoar'^Cnnservers werL* mora resistant to prc?mnture clobuti and 
their thinking vms more fleKlble chnii t]ic Non-Can/iervers. 
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Tabl,' 1 



Product-Muffient Coafflcients of I'i'rrelation Becween Coniervatlott 
Scores and Flgujfal Measures of ' reativa Thlnklni AblUty (irCT) 
■J-f — — - 



Cfeatlvity Measure / 


N 


r 


P 


Flutncy (Straamllnad) 


3 27 


.10 


.130 


Orlilnality (Streamlined) 


127 


.19 


.017 


Abstfactness of Titlea 


J27 


-.06 


.264 


Elabdratlon (Streamlined) 


127 


.00 


.494 


Reslatanca to Premature Closure 


127 


.32 


.001 


EmoClonal Expressiveness 


127 


.19 


.0J.6 


ArticulaceneBS in TellinR Stoify 


127 


.33 


.001 


MovamenC, Action 


127 


.35 


,QOi 


Expressiveness of Titles 


127 


.22 


,00 7 


Syncheses 


127 


.27 


.001 


Unusual Visual Perspbctivci 


127 




.001 


Internal Visualisation 


127 


.33 


.001 


Humor 


127 


.21 


.OOS 


RlchnesB of imaijery 


i:i7 


.49 


.001 


Colorfulness of IrnQfjcry 


J^7 


.28 


.001 


Quickness of Warmup 


127 


-.07 


.220 


Creativity Index 


127 


.15 


.047 


FlexlblllCy fScnndarcl Hcnrlnr.) 


127 


.24 


.001 


Originality (Stondaritl Henri ng) 


127 


.27 


.001 


Elaboration (Standard Scorinn) 


127 


.21 


.030 



ERIC 



Relaraan/TDrrflnse 

A canonical corrc'latJcm wnn ruii M) cinnhuu* tliL^ innst promising cceatlvity 
predlntcjfB of ejnrly ronsurviTH , A m Itiplu rc^rt^HHiun of thu ton creativity 
variabies algnif Leant: aL the .001 Um.'I Hlinwytl chaL thr fol lowing were ffloat 
usefu). jln predicting rcadinc'Bs for canRervnr icm ^ RichiuinH of Tmagyryi Unusual 
Visual Perspective, A.r|tlnij] citcmea.s In Telling* a Story, Ra.slBtance of Premature 
Closure, Synthesis, Colorful Iimigtiryi Orlginalityi InUcarnal VIbueI Peripeetiva 
Fleklbilicy, and Movernfmt* TheHO corrnlat: ioivi arci Hhnwn In Table 2. 

(Infterc Tnhlc 2 horu) 

Of the Near^Conservi j-rcjup, IJi exnTninee.^ Hhowed four of ware of these craatl 
vity Indicators whila thin ocfnirrucl for JU'van of the children in the Non^CQn* 
sarving group, A follow-up .study during Oc tuber Bhowcid thnt a Blgniflcant 
numbar of those children dinpUiying rD/ullneHH for conHervation on the TTCT 
tha previous SprlnB, hut whu wura aiLhur Nuar-Con^ervers or Non-ConeGrvers, 
maintaintid or achlevud at lyant NC btatuH. Of tha original NC Rroup five 
displayed four creativity liuiicatorH , three? displayed five, four displayed 
six* one displayed von, ami nm child dlyplnyed olght creative Btrt^ngthi. 

Torrance providufi n Clu r klisL of CrtuitivG St-rengths in additJon to the 
Fluency, OrlglnaliCy, Title?;, Klnbnrntion, and RoalstAncc to Quick Closure 
scoras. Whereas those nru worm rnfurciicud measuruB, the ChGckllst prgvldea 
a criterion refferencad muaijuru. The ChauklLsL of Creative Strengths comIscb 
of: EKpression of FcelinijM and Emnl LQn'i communicated either through titles or 
drawings, Articulatcn fJHH in Tull in^^ a Story bhowinH ability to communicate 
clearly and po^^ftrfully, Ho vr mcTa nnrLActl^ whicli has lon}^ been an Indicator 
of iTnaginatlon nnd crtarivti FtinctioninH (Klnpfer and Davldffon, 1962) and la 
displayed In the tit Us or jn thc! spec^nh and/or bodily postureB of figures in 
the drawings, R>mjeHRlvtmnH'^^ of Jf tj^^ that cammunicntc a fe6ling» emotion, 



Tab!>' 2 

Canonical Corralnclon of Cre; tlvlty Predictors of ConseTVttlon 



Varlatle Bntared/Rerwved 


Multiple R 


Number Varlablea Included 


Blehnasa Imagery j 


.49 


1 


Unufiual Visual F^rspectlvt 


.55 


2 


Artleulaca In Tnlllng a Story 


.57 


3 


Saalitanca to Pr^mstuta Closure 


.58 


4 


Synthaalfl 


.58 


5 






D 


Orlglnallcy 


.59 


7 


Internal Visual PerKpectlve 


.60 


8 




.60 


9 


Movemenc 


.60 


10 



.9' 
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RtliMn/torifAfUii 8 

or dthtr iynthciiiid ftbaernction thai ii not linniedlateiy apparent from thm 
driwlng Itiilf I Cemtlnj lttpn of Two oi More Lncofiiplgte FiRures ihowing ability 
to iynthtilit and "ta aas rilatlonshaps among rathir divergQ and othsrwlis 
unrilitpd tlewMti" (Totwnee and lalli 1978, p. 15) as In "reconclllni 
iimulMntoui opppaltei(" CRilimani unpublished mflnuicrlpt, p, 5), iyntheflla 
Of Combination of Two or Hovm Sets of Llnis whleh rapreagnta a daparturo froin 
ths ordinary raaponati tlnusual Vli ual Perapac tive whieh Involvr^^ parcalvini 
£ht coininon plaet in dlffgrtnt and unuBuol v/ays, Intarnal Visuallaatlen or 
iblllEy to "vlfluallBe biyond aKtarleri and pay attentiGn to the Inttrnal, 
dynaflJlc workinga of thtng^ (Torranai and Ball, 19781 20), Humor In Titlagi 
eaptlona, and DrawlnBa that Invelvea unusual combinatlQn^ and aurprlHa, and 
Rtehneaa In Imagary eonalstlng of responaaa that ihow "variiity, vlvldnasa, 
Uvallnaia, and IntMstty'* (Torrance and Biill, 1978, p. 20)* 

Consarvatlon of nunib^r la aald to be dependent upon ona'a ability to 
v«ra« their thoughti This noblon parffleatts AmajflcQn traniJatlona of Plmget'i 
writings as well ae volumlnoui wrltlnBS of hia American and English davotmagi 
Howavar, this Is not laglcal - thought la not revaralble. In faati Piftget 
writes I "A physical or mencal movemenc la nevGr wholly rc-vrraible elnua It 
oceurs in timu, and clme Ib not reversLble . • (Plapet, 1965, p, 201)* Indgid 
to Stat© that thinking la raveralble IgnorGs the fact that "thouRht Ja m futura 
dlracted flow In fclme" (RtlBman, unpubllahed manuaoiflpts p* 2) > One aan «•* 
verse a mantal Irnagep for ©xnmple to picture an object and then its liilrror 
ifnagti or ona can recrwa a process - but all of thla oeraira ahaad In tlmOi 
RilSMn (Ibldi p, 2) deecrlhe« a ehlld performing a conacrvatlon task as 
followsp "Wian a ehlld .i, etatesj *If 1 put It hack the Wiiy it wasi than the * 
(quantity in tarnis o£ numbori weighc, volume, ate.,*'*) would be the ssmtt' 
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Riisman/Tor ranee 5 

t/he is employing an 'if «i. then' cMiditlon " a future dtrected phsnbniinon 

noc Ttverslbility of thought," RMisman and Kaufrmnn (in preas) maka the 
distinction between the Friinch wordg "done" maanlng '■therefore-' and "alora" 
tranftl^tfid is "and then** Indicating succession in time and not the relatlQn- ' 
ghlp of conBequencei lAnother quality df coiiservatlon is the ability to d«- 
centafp that Is* to conalder more than one aspect of a situation at a titnt 
iuch AS notieing the elongation of thii ball of clay while slmu] taneuaualy 
noticing Che fact that the shape is becoming mare slender. HathefBatieally i 
wa are daaling with two axioms ^ the ins^erse idea and the additive identity* 
Tha addltlvi inverse (n+ Tn ^ 0) underlies the conaervatlon of number Casks p 
the multiplleative Inveric referred to as the reciprocal idea (n x 1) 
undarlies the conservation of mass (clay) task, and the 4]ddltive Identity 
underlias all conservatlpn eince it implies that tho invariant reinalnB bteause 
nothing was added or taken away (ReisiTiani 1977, Chapter Three)* In light of' 
the results of this Investigation it appearB that the same constructs undarly 
both coneervatlon and creatlvicyi Perhapi an Interprecatlon of conservation 
as "Janualan thought" taken from the creativity literature v^ill provide in- 
sight into using both creative strenRth and the ability to t'onserve in iMrn- 
ing mathematics and in creacivu probleiu Holving, ThG Roman god Janus hat been 
eKempllfled In terms of his ability to enj^aga in simultaneous deccnterlng, 

the god of gates and tranaitions, lookH with one facti into the past and 
with tha other into the future" (Mfeerloo, 1960v pp. 248 - , Rothifnberg 
(1976, ppi 312 - 313) relaciid the god Janus to tlic capacity to conceive and 
utilize two or more opposite or contrafliccory idanf^^ concuptSi or Ima^^ea 
slmultantouslyi labeling this "Janusian" thinkingi 



when the creative person Is engaged in creaclng,*. 



it involvea simultancjLty of opposition, * . I have substl^ 



tuted the term 'jnnusian' for 'oppositional' (thinking) 



because It more accurately c(m\/^e .tha wlmultnneity of 




MifMn/Tairyaiici 10 

oppaalClQn and because as ^metaphori it cinbodies tht proeess 
tt denotes* Janus, of couM.es was the Roman god with two 
fa^aai the god who looked imiU apprehended in two dlracClona 
i J s Imul taneously * 
Reloman and Torrance f|ound significant relationships of childrGti's performanea 
on fliiacCid Plagatlan taaks of conBervatlon and on the Torrancfc Tasts of 
CrMtlve Thinking <1974). Ability to engape in imagery, flexibility of 
thoughc and rsslstance to pfemature closure. In particulnr, appoar to underly 
both cfaative thinking and conserving. The results of this study auggeit 
sltefnattve cheoratlcal explanation far conservation in relationship to 
resaarch in oreatlve thinking. 
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